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(54) VACUUM INSULATION MATERIAL 

. (57)Abstract: 

PROBLEM TO BE SOLVED: To keep good heat insulation over a long period of time by 
evacuating a core material contained hollow part covered with a laminated body having at least 
each one layer of aromatic resin with a specified oxygen permeability and a gas barrier resin 
composite composed of resin and an inorganic layer compound. 

SOLUTION: A core material contained hollow part covered with a laminated body having at least 
each one layer of aromatic resin and gas barrier resin composite is evacuated. The aromatic 
resin layer is formed of aromatic epoxy with the oxygen permeability of 200 cc/m2.day.atm 
(thickness of 25 fxm) at 23° C and 50% RH (relative humidity). As an inorganic layer compound, 
preferably the spect ratio is from 50 to 5000 both inclusive, and as the gas barrier resin 
composite layer, preferably the oxygen permeability is 0.1 cc/m2.day.atm or less at 23° C and 
50% RH. Thus, good insulation is attained and the heat insulation can be kept over a long period 
of time. 
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(54) ti&vm^a 

(57) 

2 3"C, 5 0%RH (le5^Sa[)IC*3»t 
Si^9l(3Sig£^2 0 Occ/iil'<clayato(I|[^25/(m) £( 



2 3t:. 5 0%RH t^*5ttS 
W^l^^ett^ 2 0 Occ/ii''-dayatma^25M m) £IT 

uv:?-:7^ix— KPEN), ^Sr*K3j«yai;^^A'OV>-f 

%RHl^:4^^t-5it*3liil^;6$0. 1 cc/m^'dayatmeAT 
|;ill:^3«4] immikit^tOTT.^^ Mti^S 0-5 

5 <ov>Tix** 1 3®KilB«c<o||^WH«rtt« 
[00 0 il 

[0002] 

[0 0 0 31 d-A*s«Kir u-rrt. m^^<r^eiM.t>hm 

-'<yT^SrQfe^-ree6^'C. «:tff#0ifl8 e 3 - 2 7 9 
0 8 3 #WBB6 3-23328 4^§^^«lcri. 

[00 0 4] x^t^x^fai^h. ±i£^maimi;i^t^h^^% 



}hmk.\lrjV%::^t7AiDmm^n»i2 0 OW/m-K 
IJfcSOjC^b. 3i^y 7'atru>':»J!§(i|ftO. 2 3W/ 
m-K. ^^S-CJU^O. 0 2W/m-K)x ffedi^JRftS^tr 
eoT^tt-t-;5Mlit-h:J^y yt^dS^^U »r«H4IB 

[0 0 0 5] fc-h^y j^i^^tajftiji-saw-c. ^as 

[0 0 0 6] 

wiii-JimU ;6>o^lK:«f;^>'<yT»i:*1li^^«riSli 

[0 0 0 7\^fi:t>h^mm^. 2 3^. 5 0%RH 
(tBMa«)l^:43ft^«aiaia«A5 2 0 Occ/m^'dayat 

**+^«rX^*ft urates Jtswfuwrtwft't-s t) 

[0 0 0 8] :*:«l«^r*5V^r, 5S^*«i;!l««Jl«:2 3 

nc. 5 0%RH ir*5tt<5i(^*aii«:65 2 0 

0cc/iii^'dayatiD0¥;?^L2 3 iimm^)ekTXh^ . 

tf. t Kn:^^i^A#»-7^u:7^/m-p. p' - 

i:rj^:7 3iy-/u«r«'^UT?^^3?«*^y^;^x/K ^< 

y Jix7^/H»<D1^-^ h c y ^ y 
[0 0 0 9] ^$8BK<fltM(off;^M[#(cftfRrt3:irv> 

t^. 1 ~ 2 O 0 M m-C*? 9 . ^ftJft<0«jfiLd*b 1 O 

e> 5 0 M iii£tT36« i 9 UV\ 
[0 0 10] 3?«IUI^«n8«lcW:. ;^s:^l^<D^;S: 

)te if $ * ? * >at * UT t> J: V \ 
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[0 0 11] ^^m-cm^f^hti^^mmmmt^^ttt. 

jv:^tim(rm\^1^^ti ic J: o T mtW^XzM^'Kfii o 

(omMt^^. m^i-S:;i^ifetcJ:<9^;£U:ft:r>^-<^ bit 
dS5 0£il±5 0 0 0^T;6^^if*b<. ioo^±A5J:9 

^if*L<. 2 0 0£A±3 0 O O^JXTd^«pJCiJ*UV\ * 
■f-S:^^^*^- J: ») SISt \-.tLl^^t> 5 M miBtTT?ac> 6 r ^ sfts 
[0 0 12] d»A^2»tlttfe^4^{k'^«^<??:irflc«^^ urii. 

Zr. Hf) . V]K (V. Nb. Ta) *3j:tJtvi]Kl 
(Mo. W) 05e>;«7/V3'^^v^t;i^-cfeD, ^X^-C^ 
ip^H^o rr-e. X«:;«;7U=iyi^ (S. Se. Te) 

[0 0 131 2is:^eg-c^VN^n6^li^:t^<l:-^ifei<z>T;^ 
-<^^htfc (Z) z = L/aOM^*^^^^6^>i^5 

Wc2 0. «IWcx»|HlJftf'-:^'<z>gftSS:®iofc0lo 

P*)ft'Lfli^McOt'— :^^tC^lt;:-r^A«e;6^b. Bra 
g g <?53^ (nX = 2Dsine. n=l, 2. 3* • 

•) \z.^-^\^Xi^^h^^m^^. r^Cac/?^aj h-t 

-5 (^&5^xjftlHl*f&<io^3^ffltcov^x^i. «»j;tt^. 

r«ii^*f<7>^9l# (a) J 6 9M (198 5 
[0 0 141 ^«d*bS?«ESr^»)^v^T/^5»«tJiili^ 

6, <tf9A»Mictt. «ltttc2e. ««i;^x»iajTtr- 

dj (a<d) ir-fSo S3cD:/7:7|c«^WJ;i^-r.}: 

/ir^-^lc^VHTfi. 2 0 d J; »?<£^liK0O-<— ;^7>r vSr 
brv>5. rric, re dj li, r (¥ffi«$a) + 



raPSd<ost3t«feo»ttncov>rw:. 

M> rjteio^^j . 3 5Mi^i^Tii5j:Of2 7 \ mXT. 
1 9 8 5 (») 93*s«^#ffi-t-5 r h d^-et 

[00151 rioip l:i:mflgJ!afifc^COtj^*XjSlH]#rl-*5 

mL\ wmhf^^m^y^-^ ( rswradj 

i r#{t^;9^aj ^<0^. •r;5J*3^k= (d-a) Ofig 
:»Jill?^5:»(O^S(^l^LV^*>mJ:?):fc-e&$ (k= (d 

-a) >.mm\^m>^ » mm\i^m<o 

IB-Cfc-5;6S myM. rjii5^^<b^^S&j . 1 0 3-^1 

loK. 198 i#s vc^^K^fm) ^ 3^?ytfc::/vr 

^K:04§-^(cji4'--5:i-Vi/:J^ ha— A-efc-S (tK 
^^■Cri2'-'3:i->'i/;^ hn— ix) « 

[0 0 161 «^J3tm«^1^<Otl«IJi3l^{fc'&^05 l^iOr 
y>^^ hitj «:ii:gg^KI^2)5#t>4?>rBjl-CfoSo ±fE 

[0 0 171 «^J!giia^^cot&*Xj»lBltfffelcJ:!?^ft»^ 
tt^ffiF^RIdt. MHIStt^b-^^^a^oft^^XiRIsl^SO 

Bi^.d5fet). S.O (d-a) (nm.ix^m^m^<o^i^\ 
mmM^^^m(ommmmimj^i^x\^^rL hhta 

[o o 1 81 Ji5^UfcJ:5«^:. «aiJa*'Ki*-e<^)St<Dtllt 

^m'&xt^t>}bx^mx'h^t\ w^^x(owmmc 

(OJfa^Ltt. illft^4^>(b-a'«&<Z):^^Lma x ^lfi;t^ 
tB^4tt;&*/^»3^£v^^:#^P>J^6fc*. aor:^^^^ hit 

(Lmax/a) 255, ^^r^i^^T^ V>5 Ft:^-^^ hit 
ZJ ^TlelS (Lmax/a<Z) «It6ttri. SSfeWlC 
tt35*35:?)(av\ _l:j«Ufc2oO;fed»t>, *:^W-C^V^ 
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[0 0 19] Jii6U/tJ:9/^r>^-<i5^ hitcO«;^j!i^^, 

[0020] <]irai^M» :li«l«:f^<b'^2g^« 

[0 0 2 1] <--#»!ttWft) :*«J14^^fk^3 0g 

tr»«ttl 5 0 OmLlCi^o< :»«:ttllCT5fe4>^ 

mu^tife (2 3X:) . oomL%i:9 ii*wia 

[0 0 2 2] ««tlcj»«*fctt'^tMi-5lt«JS«^-g" 
'f'-i^^JRtc: Lfc 8 2 »«5ti: t) S 

A«^ii>.L^A(£: 8 s»»^p9«f^^e>K/^y^ 3 mm 

[0 0 2 31 «rr#tL.T«*:^y-^>r h*. T>^^y 

^-<Dft(cJ:o-C^>tiJ^tJ^^ M^. Mil. 
'^>r :*lfe««r*Jf -5 C 1 3i5-C t <5. 
[0 0 2 4] A«:«lctt:> ;&:^'y':^^h. ^^y^^ 

[0 0 2 5] imm^^^^wmt^^mikiit. mft 



[0026] *IBW<o«r«^±»«HMi«^^i:i^fe 

^ U-Cti0l;trt!. 2Ky l^^>rvr/V=i— yv (PVA) > 36 
=/t'ryW=x— /U^fi-g^ft: (EVOH) , It^^^^l^^^- 

tf^yT^v- (pvDC) , aKyr^y o;=ihy/u (pa 

N) . 2Kyr^y/i«*5J;T/^<03i;^7^/HB|;!£ 
[00 2 7] UV^« t UTtt. «riB4i(fitfi* 

0%'-6 0%(?5«^trWJ5£i-e«**«r^<4«lii5fctf 

[0 0 2 8] Myi<imff^^imm<07i<.mm^&i^^tiM 

[0 0 2 91 Mrf^^t UTtt. 0ll;trf. sKy b^s^ywr/l- 
3— /K tr^yi-T/w^i— /W5J^^3^4 l^/^%£l±03lf=' 
^y>^. 2Ky T>?' yyi^-^hy c^A. sKy-o^^-:?^ 
/wajt>^il, zKy^^^-^i^j^/k^^^ft-^hy i^^A, 4<y:E 
^i^w^v. aKy ry/wr^i'. -tior^^^-^rAat 

;j?y lfn/i^:i-— /w, :^?y^y-fey >'<CifdJWe>^ 

[0 0 3 0] iKimm^^smfSi<o^p>\c»%iAi^%<ot 

3Ky tr^^ywr/f^i— fiWfetf^/wfi^flcoftift^ 

*-e7 0%£liiA$«F«U<, #lC8 5%^±Ot)«>:^4 
^tc«^^Lv\ OOfiUiSOOOfiiT 

[0 0 3 1] ^ViR^rt. m^o4itnc<oltfi^(cj:o 



<o-fe>'H3— r^n— T^P^^^^'. 
[0 0 3 21 *:^P^^wjoV^-C. M«^4^^b^^i:^fii^ 
(Oimtm^ L < . 5/95-50/50<O®lS-C$>6 ^ i ;65 J; 

[0 0 3 31 ^it'^hn^M^m^it(o^mKt>it^wr 

3*C. 5 0%RHlC:felt6StlK8iBfino. 2cc/Di2-d 

ayatmieilT;55i?^b<. 0. 1 cc/m^-day •atnLKAT;^^ J: 
9»^U<. 0. 0 0 0 lcc/in='-dayatin<|^T;6i#lC^^ 

2 3t:coift*SiaSW:ii:«iB0*UTt>J:v^u 
3 *Clc^# utr^feT t> J: v\ 

[0 0 3 41 ±mi^itmmmikit^^tmmx^tj:^m 

m\cmmmvtit^^^m ^mm^ti it^^m^ ^ft^m 
[0 0 3 5] ^m^mmmt uti^. m^L^u i c r o 

fluidicsCorporat io n ^tStlSiiSEEs]^ 
[0 0 3 61 ^e>J^. ;*:|6lg<oa)m^»^^i:>^J^V^«SH 

[0 0 3 71 ^¥&^<oM^»m^ti. ±^5^mmi^mm 



[0 0 3 81 ^^-^^riffi^f^^-c^co^flc^^st? 
nrv>rt>J:vNL. ^mst*^xsLt>i\^x\,^t^\,^mm^^ 

[0 0 3 91 m\f^hthi>='rut LTtt. ^fe$r#-r 

«^»^-Cfc^L^^^K:«lJ|SR«:/^v^^^ J I S R 

2 6 1 8{CJ:9iBj;tUfe^<Diae^^d5 0. IW/m • 

bv\ 

[0 0 4 01 ^fci^>ll^cl£:CTFf!fy'y^5'-t^^:l^3^^^^^ 
[004 11 *:fe:*:»e^<7>K^6|f«i«'Ot|'^ai^lcr±. 

1 0 mm^T^i^^tf * b < . 5mm£JLT;6SJ:r)$f^b<. 

[0 0 4 21 }5^jO^^:^Ji^^ bXli. «?1|;tf^. 

6, 6. :^^^t^i^>'t^T%i^-Ti>y:ym^m'^^. 

jKy :?<5^/uj»<^^y/w^ \^^if<of^ mmm< >Ky 
.?«^/vp<i5^i^y i^— h>&af<or^y/um^flg, xKy;^^ 

-r:J^y ci:^hy/v-:/^>:;^zc:^*jl'&flc, sifyrti^y 

x^', zj?y p'y^fke^^yT^v, T^^o/jj^coxNiay^^ 
-^^Wiii. i<y ir=/ur/w=»— ^^uv-b'^yv-r 

wa2j^y:t;^7^/i-«)!i35j^o»stt2Ky-^-. 

-y-/U5^:^«fli. >Ky3i-7^/k3i-7^/w^hy«jii, jjfy 
7 3c^uV3f:¥*>F«Jii. 2Ky7^^uy:i-:^i/KfllJig. 
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ymmm<o^>'i^=^rv >^i/>^^:^^-y^^m 
Hi, i>Ui5^>-«i8. y:i^y-/umm. ^^^^>mmti:i^ 

[004 31 $ ^ JiCi1=^fl|ifi^*:ttii5^ Lfc <t ^ 
[0 0 4 4] :*:^9gjc:*5Jt6a0imi, 

[0 0 4 5] mmW'(^mt>i\.it^^«<o*sss»%<o:^ 

[0046] *»W©aJ■f♦:-c«i^^^*:«^rt<Offi:^ 

0. ITo r r|JjLT*5J:?)/g^*U<, 0. 0 1 To 
r r4UTd«#lC«^*UV\ 

[0 0 4 7] ±^vitif7^^vT{^mmmf&^mi3^xj^ 

^y^-^r^ KJ^<if<or^ K3!5«rig. :^<y ;^^4^^^^y 

^'-r^y t2=Fy/w*fi^*. ::^^i^^'-r^yo= 
hy/p- 3Ky y anhy/v;^ 

^<D>^f^u>^i3J:T/r^y n=:hy/w;^«B&. hyB» 
5K«Jte. 2Ky:i[{fcbr::^/K aKy«[>fbfcr-y5^>^. :^<y:7 

J^^y-y-yWiKV^JB. ^V^-y'/i^A^ 
*v«ri». ^y3i-'5^/W3i-^yv-5rh:xUMS, 2Ky:73i 



K =1 - f i: iq^tXixS y ittfl: fcTjn y 7*^-^: 3 — h b;fez: 
«ia6#$*vfcsKy:/p tfU^'. ^yai^wv^v-^ijru 

A, r/P$:^*t«>^-f>^A, vy;<7jS#7^^/VA^co^ 
[0 0 4 8] a«*k:|RjH«/iS:aS:ttS»^. 

-r ^ y yi-ifcp' u v-r ^ y 

^y ti^M;/w.:/^i^ai>-.;^^l^>-^fi:^#:, T^y 
hy/w.x^ui^^tfa-a^^l:, r^y tjr=:hyA^^m 
-^^j^y pt^/v-y y v~Mf03Kyr^ y mjc 

[0049] :^:Ky<!) Tmmmm. $^*m^mmm^^ 

-Ct. c<DJ:5(cLT:«f:^y^yTtt«IBJii:»«K»« 

[0 0 5 0] :ffy^y<vTismmmt:mm^^mf^. 
m^mmm -c*> ^ r t> mumm<om(r>mx^b^ r t> j; 

[0 0 5 1] ^-'T^>^:^tvxti. y^u^hi^ 
[0 0 5 2] IRfiMr««rttjBi-^»^t)-e<^:&iferi#K: 



[0 0 5 3] :^^5^oS^»fl^»lctt. j£^^lcf£: 
[0 0 5 4] ^/t. ^m\cn^^m<DS0]m^WJ:t>fj:\^^ 

10 0 5 51 :^mm<DM^m^w^. m^^^micsti^ 

[00 5 6] 
[0 0 5 7] 

mstm^i J I s A 1 4 1 2 -cm^^n^tzo 
[0 0 5 9] mmsmmmmmmmj§i&m&mm.(o 

X-TRANIOO. MOCONttK) J;::T2 3t:. 5 

[0 0 6 0] [t— bi^-zv-^^] iaj[2 0 8t:. ^ra 

0. hiy— Omm (b— hV— 7— : 

FUJI IMPULSE T230:FUJI IM 
PULSE CO. LTD) T^To^to 
[006 1] Lm^m&:i O . S m m.U±tXy^i^^jm 
:^Vr\^^^m&i.ito 0. 5 M m5(5»rr4fifi5»Wi£ (- 



(0 0 6 21 in^mm] im.n^nm^mt^' (b i - 

9 0. y/uyi>^:/xttM) . ?&S2 5t:. 7^mm<D^ 
[0063] [t:^-<^ hittfg] x^&^^mm (xd 

3*o:*-^fe-c*ie>^^L^t>*>v>x. Tj^-i^' hitz 

f±. Z = L/a0^lCj:9^;£bfc„ 

[00 6 41 [MXfflt 1 ] (Sd^o^ : x;^^^MH 

-L. ^ffl^X(«f)«) tC. ^;^>'^^7K (0.7/iS/cm 
£AT) Sr3 5 5 1 gAtbv $esic:^<!J trn/vryua-yi. 

(PVAl 1 7H ; (^)i5^^U$?, '^WbS;99.6%, S 

^&mo) ^2 0 0 gAix> -(garner (1 5 0 0 r p 
m, mi&&4. lOm/min) "^9 5t:jC#iaL. 1 
^mSiWX.. ^»$^fco ^{r. »i^bfc**6 ot:i:i 

^^^^nmmm loog^u. ^ 

3^81^ (3 1 0 0 r pm, j^iiSS. 4 7m/m i n) 

f^m.^miA)^m^ u-^m. (a) 

>< h (iJ^-^TF) (OJf&^riS 6 0 nm. »7^Xj^[plJf 
;5^6ffi'e>^xfca<ii[Hl. 2 1 S 6 nm"Ca!)5, r^^^' 
hit (Z) «:4 6 l-Cfco^iio 

[0 0 6 51 $e>{C. =»->-^#®^i4^jSH3 7 
4 6«:u. ^^=i-::^>^^(«e)j!DSr0. SSgSSAnU 

fc««r^XfK 1 t Lito 
[0 0 6 6] [|IJ£«ail] 2 5 Am<^>JKy ^i^U^' 

lcr:^;<7=i— (r hAD3 3 5/CATl 0 

o^^b-r^Xfe. »xa«3m/:», faiaj[8 0 
Mm"Cfcofco ^XiSri Srr/^trri&X:)^* (x:^h3 

h^(?:?±ic^xLfc. mjim<omm^Yxo. s 
[ o 0 6 7 1 ^ ur. -bffi-e^?>ttfcMx^{c, ^ 

V^-C, ^®3n-^jB;3SL^LLDPE (Bl7-fyw(«5) 
Si : KP 1 0 1 : 0 m m) Sr^X®(D±lJ: 
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[0 0 6 81 Jite*^>ttfe«»:7-<yVA2«:^fliV\ 1^ 
St^fe 6 L L D P Eja<D 3 :^^j«iife«bT 2 5 0 mm X 
2 5 0 mmOftl^^Sr^m-rSo *V>'r, »tf^^(D^\^ 

7— (NPC(«c)«)jCj:«5rt»JQE:^355 0. OlTorr 
1 0 0 8 9 1 itttkm 1 ] I^V tr:=:/wr/V3— /V7 



^TA-ACEVOH-F, 15m) «r24Mt 

y :/D tr u>':7 ^ /uA ( 2 0 M ) u-^ >'^1gk*M 

fcLLDPE (BB:7-fyV<|!|c)«: KF 1 0 1 im^AQ 
urn) SrK7^7^4^-hU«Ml7-</UASr»:fc:, ^tt 

[0070] $ 1 1 mm<r>^wci^mmt 

[0 0 7 11 

[«1] 





^S^lSiA& oc/atm • m * • day 

28^5 55*C sot: 
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[0 21 ia2n. MfMK^^b-^^^^^tf^flSi&^tt^cox 
»Mifr}^-^rt. tmam<o mrm^i t^owk^fSk 
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